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Cotransfection of 293Cre cells with pBHGlOlox and 
a "Lox" shuttle plasmid for generation of Ad expression vectors 




Aei AE3 

DEFECTIVE VIRAL VECTOR 
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Cotransfection of 293Cre cells with pBHGlOIox and 
a "lox" shuttle plasmid for generation of Ad expression vectors 



foreign DNA 
(eg. LacZ) 



AE3 




poly A 



LOX 

Cre mediated recombination 
homologous recombination 



LOX 



ITR 



insert of 
foreign DNA 



Aei 



Cre mediated site specific recombination 
(or homologous recombination) 

ITR 



A E3 



DEFECTIVE VIRAL VECTOR 



Fig. 2A 
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CONSTRUCTION OF VARIOUS SHUTTLE PLASMIDS 




MCMV(L) 
promotor 



"LacZ 



Asel 




MCMV(S) 
promotor 

Asel 



LacZ 



loxP 



f Asel \> 




MCMV(S) Ase] 
promotor 



LacZ 



MCMV(L) 
Seal Xbal promotor 




Asel 



Asel 



Asel 



LacZ 



Cre -^^y^-'Sall 
loxP 
HCMV promotor 




MCMV(S) 
promotor 



LacZ 



Asel J, 



Seal — — JWwI MCMV(L) 
^el >-- J * — P r o™tor 



loxP 



Seal — Xba I 





MCMV(S) 
promotor 



LacZ 



MCMV(S) 
promotor 

pCA36tTR |\ LacZ 



Fig, 2B 
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OLIGONUCLEOTIDES USED IN CLONING 



AB3233/3234 : loxP linker 



BamH I/Bgl II 

SEQ. ID. NO. : 1 loxP site overhang 



/ 



5' G ATCCAjATA ACTTCGTATA GC ATA CATTATACG A A GTTA1 A AGTACTG A ATTCG 3' / 

3* GT TATTG A A GC ATATCGTATGTA ATATG CTTC A ATAjlTC ATG A CTTA AGCCTA G 5' 



BamH i/Bgl II se q ID N q - 2 

overhang 



AB 14626/14627 : Multiple Cloning Site 

SEQ. ID. NO. : 3 a , ^ Bgl ^ *" 1 overhan * 

5' A ATTCCCCGGG A G ATCTAAGCTTG AGCTCG 3' / 
^ 3" GGGGCCCTCTAGATTCGAACTCGAGCAGCT 5' 

EcoR I overhang SE q ID N q. : 4 



AB6920/692 1 : loxP linker 



SEQ. ID. NO. : 5 j^C/a I 

5' CTAGCAATAACTTCGTATAGCATACATTATACGAAGTTATATCGATG 3 



K H / 

ATCGATG 3' * 

3' GTTATTG A AG C ATATCGTATGTA ATATGCTTC A ATATAGCTACGATC 5' 



/ 

JTOa I overhang SEQ. ID. NO. : 6 



AB 14680/14681 : loxP linker 

Blp I overhang 

SEQ. ID. NO. : 7 Cla \ ^ / 

5* TG AC A ATA ACTTCG TATA GC ATAC ATTATA CG A A GTTATATCG ATG 3' * 
3' G TTATTG A A G C ATATCGTATGTA ATATG CTTC A AT ATA GCTA C A CT 5' 

/ 

o, / . SEQ ID NO 8 

Blp I overhang w 



Fig- 3 
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CONSTRUCTION OF A CIRCULAR GENOMIC PLASM ID 
FOR Ad VECTOR RESCUE USING THE Cre/ loxP SYSTEM 



Ad5 left hand terminal repeat 
Ad ITR 

£co RV (381) 
Bgl II (407) 
pIX 



Ad 5 genome 
E1 A deleted 



Bst 1I07I (4272) 




I 



Bst I 1 071 (2653) 



Insert loxP oligo sequences, 

SEQ ID NO:l and SEQ ID NO:2 into Bglll site 



Ad ITRs 



Ad ITR 



Ad5 left hand terminal repeat 

Eco RV (381) 

loxP Pad (29651 

IX 



Ad 5 genome 
E1 A deleted 



l IKS 

^Z^r^Bsi 1 1071 (2667) 



Bst 11071 (4326) 




Est 11071 (2707) 




Bst 11071 (7271) 



Bst 11071 + EcoRV 



Ligate 
Ad ITRs , 



Bstl 1071 



loxP 



Pad (27373 




Bst I 1071 (4993) 



FIG. 4A 



O } OT 7'B M-ti 4- to O E! JL JL O E2 



op 




^3 



O '9 «378 H-6H- .,„ O S .1. JL 0.2 



CONSTRUCTION OF pBHGE31ox 



Cla I (526) 



Spe I (28585) 




^C/a I (526) 

JoxP 



AE3 
Spe 1 (26307) 



-pIX 



pBHGlOlox 

32505 bp 




Fig. 4C 
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CONSTRUCTION OF Ad GENOMIC PLASMIDS ENCODING CRE 




SEQ. ID. NO.: 10 and SF.Q. ID. NO.: 1 1 
Swal 



5' CGTTCGAAATTTAAATTCTAGA 

AAGCTTTAAATTTAAGATCTCG 5" 



BslBl 



Xbal 



MCMV p*cxr**cx 





HCMVfxoawtor 




SV40 poty A 



■Smal-hSpel 



+ 
Xbal 




Figure 4D 
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CONSTRUCTION OF pAElSPl A & pAElSPlB loxP PLASMIDS 
FOR RESCUE OF FOREIGN DNA 




Insert loxP linker 
AB32330234 
into Bgl II site 

Seal 




Nru I & partial Sea I 
Ligatc 





Fig- 5A 
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SEQ. ID. NO.: 12 (AB16853) and SEQ. ID. NO.: 13 (AB16854) 



8*1 



.Wl 



5' CTAGAGAATTCAGGCCTGCTAGCAGATCTAAGCTTGAGCTCG 3' 

3' TCTTAAGTCCGG ACG ATCGTCTAGATTCGAACTCG AGCAGCT 5* 



7 



/ 



overhang 



SEQ. ID. NO.: 14 (AB16855) and SEQ. ID. NO.: 15 (AB16856) 



ti,n4 HI 1 



5- CTAGAGTCGACG AGCTC AGGCTTAGATCTGCTAGCAOGCCTGAA1TCG 3' 

3" TCAGCTGCTCGAGTTCGAATCTAGACGATCGTCCGGACTTAAGCGCTAG 5 

4 



overhang 



Figure 5D 
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CONSTRUCTION OF pMH4LOX, pMH4LOX A and pM H4LOX A LINK 
SHUTTLE PLASMIDS FOR RESCUE OF EXPRESSION CASSETTES 



MCMV 



SV40 



on 




Insert ioxP linker 
AB3233/AB3234 
into Bglll site 



Sea I (5385) 
ami 




on- 



pMH4lox 

5708 bp 



Hind III (3653) 



Hind III & Klenow 
partial Seal 
Ligate 




amp 




on 



MCMV 

£coRI(1119) 
NhA (1130) 
# \£a/nHI(1138) 
\ \ Sal I (1149) 
\ \SV40 PolyA 

IoxP 



Digest with EcoRI and Sail 
Ligate in AB 14626/14627 Linker 



am 





pMH4loxALink 

3408 bp 




MCMV 

SV40 polyA 

"-IoxP 

^Sca I (1353) 




IoxP 



MCMV 
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Sma 1(11 27) 
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Fig. 6A 



CONSTRUCTION OF A SHUTTLE PLASMID 
CONTAINING A pUC DERIVED ORIGIN 




BstMOll (3341) 



Fig. 6B 
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CONSTRUCTION OF HCMV loxP PLASMIDS 
FOR RESCUE OF EXPRESSION CASSETTES 



Ad 



fljr/M HS5) 
MCMV IE 




Insert loxP linker 
AB 3233/3234 
into Bgl II 



Scu I (6471). 
amp 





Partial Sea I 
Nru I 
Li gate 




Partial Sea I 
Nru I 
Ligatc 



CONSTRUCTION OF pCA36LOX and pCA36LOX A 
SHUTTLE PLASMIDS FOR RESCUE OF LACZ 



ORI 




Insert loxP linker 
AB3233/3234 
into Bgl II site 

T 



Seal (97 TO) Ad MCMV 




Seal (4235) 



Partial Seal and Nrul digest 
>r Ligate 




SV40 
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Cotransfection of 293Cre cells with AdLC8c DNA-TP and a shuttle plasmid 
containing a loxP site for generation of Ad expression vectors 



Shuttle 
ori plasmid 



foreign DNA 
LacZ) 




poly A 



AdLC8c 
DNA-TP 



ITR 



+ 



ITR 




I J R xp foreign DNA 



insert of 



J 



COTRANSFECT 
293CRE CELLS 

Cre mediated excision 
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Aei 
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\ 



AE3 



Cre mediated site specific 
recombination 



g _ 
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insert of 
^ foreign DNA 



Aei 



AE3 



DEFECTIVE VIRAL VECTOR 



Fig. 8B 



Cotransfection of 293Cre ceils with restricted AdLC8c DNA-TP 
and loxP shuttle plasmid for generation of Ad expression vectors 
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poly A 



AdLC8c 
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ITR xb A 

— v Aei 



ITR 
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ITR 



TP 
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TP 
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Cre mediated site specific 
recombination 



insert of 
foreign DNA 



Aei 



AE3 



DEFECTIVE VIRAL VECTOR 



Fig. 8C 
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CONSTRUCTION OF SHUTTLE PLASMIDS EXPRESSING Cre 



Sea I (7102 
amp ^ 



ITR xp 



on 




fig/H (355) 

HCMV promotor 
Cre 



SV40 polyA 
Bgl II (2530) 



Ehe\ (4468), 



lox SV40polyA 
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- A>1 I (865) amn -—^^^^y^r K P n 1 ( 865 ) 



amp 
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promotor 
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SV40 polyA 
lox 

SV40 polyA 



pCA361oxACreT |_LacZ 
9825 bp 



SV40 polyA 
lox 

HCMV promotor 



ITRs MCMV L'gate 
Seal (1Q223XJ1^L P romotor 
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- .LacZ 
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HCMV promotor 




MCMV 
promotor 



-Kpn\ 
(1799) 
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~^LacZ 



Fig. 8D 
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Cotransfection of 293 cells with pBHGlOlox and a "Lox" shuttle 
plasmid expressing Cre for generation of Ad expression vectors 



100/0 



ITR ^ 



AE3 k) 




MCMV 

/w>7 1 (865) 



Shuttle 4 

+ i expressing Crc Iforeign DNA 
I eg. pCA361ox ACrcT J (eg- LacZ) 
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polyA 
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lox 

HCMV promotor 



COTRANSFECT 
293 CELLS 



AE3 



ITR 



insert of 
foreign DNA 



'I? * Pr 



insert of 
foreign DNA 




recombination catalyzed by 
Cre expressed from 
P CA361oxACreT 



LOX 



\ 



Cre mediated site specific recombination 

ITR 



A El 



AE3 



DEFECTIVE VIRAL VECTOR 



Fig. 8E 
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CONSTRUCTION OF Ad GENOMIC PLASMID ENCODING CRE 



Pac I (27373) 
Spc\ (26307) 



BamH 1(173) 
amp 
loxP 
pIX 

^11071 (4993) 
(5165) 



Spel, KLlcnow + PshM 
hgatc 



BglU (355) 

HCMV promotor 

r- Cre 




*\ SV40 polyA 
£g/ II (2530) 



HCMV 
promotor 



Pad 
(8406) 

Bst 11071 (7168) 



fl5/l 1071 (7168) 



Pad 
(29548), 



Insert 22380 bp Bsl\ \01\/Pac\ 
fragment from pBHGlOlox 

HCMV promotor 
Cre 

SV40 polyA 

^mp Pad (29548) 

<srioxp 
\x 

pBHGIOIoxCreR J Bst\\01\ (7168) pBHGIOIoxCreL 
34680 bp / . \ 34680 bp 




SV40 polyA 
Cre 

HCMV promotor 

amp 
.\joxP 
v pIX 

55/11071 
(7168) 
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RESCUE OF FIBRE MUTATIONS 
USING CRE/LOX RECOMBINATION 



ITR 




loxP 



NONDEFECTIVE (El + ) VIRUS WITH MUTATED FIBRE GENE 



Fig. 9A 
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CONSTRUCTION OF pAB!41ox A 




Ap 



ORI 



pAB14loxA 



Kn 



/ 

loxP 



Fig. 9B 
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CONSTRUCTION OF pFG1731ox 




Restriction, transformation of E. coli, 
homologous recombination 
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CONSTRUCTION OF pFG23dXllox AND pFG23dXlloxc 
FOR RESCUE OF MUTANT FIBRE INTO AD VIRUS 



BantHX Cfal<354) 



Xba 1(11 392) 



Sam// 1 




Insert loxP linker 
SEQ ID NO:5 
and SEQ ID NO:6 
into Xba I 



da I (354) 



pFG23dX1lox 

16881 bp 



Cla 1(1 H34) 
loxP 



AE3 




A PLASMID FOR RESCUE OF 
A FOREIGN DNA INTO AD VIRUS 



Cla I (354) 




— amp 



Fig. HA 
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RESCUE OF FIBRE MUTATIONS 
USING CRE/LOX RECOMBINATION 




rrR Mutant fibre 




lorP 



NONDEFECTIVE (El + ) VIRUS WITH MUTATED FIBRE GENE 

FIGURE HB 
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Isolation of a virus containing a mutant fibre gene 
by Cre-lox recombination using DNA-TP and cotransfection 



ITR 



TP 



Fibre 



EM 



LoxP 



LoxP 



ITR 



TP 



Cotransfection of 293Cre cells with 
Adfloxfibre(DNA-TP) and pFG23dXllox 



ITR 



TP 



pFG23dXllox 

(with mutated fibre gene) 



Cre mediated excision of fibre 
A Fibre 



LoxP 



us 



LoxP 



ITR 



ITR 



ITR 



Cre mediated site specific 
recombination 



Mutated 
fibre 



i> \^mm 



LoxP 



ITR 



RECOMBINANT VIRUS CONTAINING A MUTATED FIBRE GENE 



Fig. 12 
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Isolation of a virus containing a foreign DNA insert 
upstream of the fibre gene by Cre-lox recombination 



ITR 



Fibre 



ITR 



Lox p 



LotP 



TP 



Cotransfection of 293Cre cells 
Cre mediated excision of fibre 



s 



ITR 



pFG23dXHox 

(with foreign DNA insert) 



A Fibre 



ITR 




TP 



foreign DNA 



Lox p 



ITR 



ITR 



Cre mediated site specific 
recombination 



foreign DNA Fibre 

T> 



/ /M P 



ITR 



RECOMBINANT VIRUS CONTAINING AN INSERT OF FOREIGN DNA 
UPSTREAM OF THE FIBRE GENE 



Fig. 13 
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CONSTRUCTION OF P AB14FL0X FOR ISOLATION 
OF AN AD VIRUS WITH A FLOXED FIBRE GENE 



Blpl 




Insert loxP linker 
AB6920/AB6921 
into Xba I site 




Insert loxP linker 
AB14680/AB14681 
into Blp 1 site 



Ctu 1 (11072) 
loxP 



Fibre 



pAB14flox 

13877 bp 



( la I (X7<X)1 
loxP 



Fig. 14 
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Isolation of a virus containing 
a fibre gene with flanking lox P sites. 




(COTRANSFECTION OF 293 CELLS 
HOMOLOGOUS RECOMBINATION 

Fibre itr 

— I ^aBtffecaao-JWfti i> I 

Lox P Lox P 

NONDEFECTIVE (El + ) VIRUS (ADFLOXFIBRE) CONTAINING A FLOXED FIBRE GENE 

Fig. 15 



